Involvement of ATM-mediated Chk1/2 and JNK kinase signaling activation in HKH40A-induced cell growth inhibition.
HKH40A (RTA 502), or 5-nitro-2-(3-{4-[3-(8-methoxy-6-oxo-6H-2,10b-diaza-aceanthrylen-5-ylamino)propyl]piperazin-1-yl}-propyl)-2-aza-phenalene-1,3-dione, has been shown to be a potent cell growth inhibitor. To investigate HKH40A actions, we focused on exploring the signal transduction pathways that are involved in its cell growth inhibitory mechanisms. We found that HKH40A activated ataxia telangiectasia mutated (ATM) kinase, which then triggered activation of the Chk1/2 signaling pathway, evidenced by Chk1/2 mediated inhibitory phosphorylation of Cdc25C protein phosphatase. This resulted in Cdk1 tyrosine phosphorylation at Tyr-15, leading to cell cycle block at G2/M phase. HKH40A also activated the c-Jun N-terminal kinase (JNK) pathway, most likely regulated by ATM kinase, since pre-treatment of Hep3B cells with ATM inhibitor KU-55933 or ATM siRNA transfection antagonized HKH40A-induced c-Jun phosphorylation. HKH40A-induced apoptosis was probably mediated by JNK-H2A.X interaction, since phospho-c-Jun and phospho-H2A.X were able to co-localize in the nucleus and to co-immuno-precipitate. Furthermore, inhibition of JNK kinase activity by JNK inhibitor SP600125 abolished both HKH40A-induced H2A.X phosphorylation and apoptosis. Our data support the hypothesis that binding of HKH40A to cellular DNA likely activates ATM kinase, which then induces parallel Chk 1/2 and JNK signaling pathways, leading to G2/M cell cycle block and apoptosis.